A potent neurotoxin, tetrodotoxin, is found in a wide variety of animals including puffer and related fish of the order Tetraodontiformes. This reports concerns the clinical course and management of a child poisoned by ingestion of a tetrodotoxic fish, the smooth toadfish (Tetractenas glaber).
A two-year-old girl ate the ovaries, flesh and skin of three fish caught from the beach at Corio Bay, Geelong, Victoria. Less than half an hour after the meal, she complained of dizziness and lethargy. Soon after, she vomited and later the parents noted that she was ataxic and her respiration was distressed. Approximately two hours after the ingestion of the fish, apnoea occurred but fortunately, two ambulance officers arrived a few minutes later. The officers reported that the child was flaccid, appeared ashen-grey and had dilated pupils unreactive to light. The child 'appeared dead' except for the presence of a pulse. Immediate expired air resuscitation was given followed by bag and mask ventilation with oxygen.
At Geelong Hospital her pulse was 150 beats/minute (sinus rhythm), systolic blood pressure 70 mmHg and her pupils were 4 mm in diameter and unreactive to light. Apnoea persisted and thus mechanical ventilation was instituted via an endotracheal tube. Lavage of the stomach removed fragments of fish skin and other tissue. A diagnosis of tetrodotoxic poisoning was assumed at this stage. During transport to the Royal Children's Hospital, she remained paralysed with dilated, unreactive pupils but with stable cardiovascular function.
On admission to the Intensive Care Unit at the Royal Children's Hospital, electrocardiographic monitoring and continuous intra-arterial blood pressure monitoring were established. Neither hypotension nor cardiac dysrrhythmia was observed throughout the subsequent illness. The only demonstrable sign of neurological function eighteen hours after the fish ingestion was the alternation of heart rate and blood pressure with nursing procedures. Neostigmine 0.05 mg/kg and atropine 0.02 mg/kg were administered intravenously without any change of muscular inactivity and no effect on heart rate. Because of the flaccid paralysis and non-reactive pupils, there was concern about possible brain damage due to hypoxaemia.
However, an electroencephalograph performed 24 hours after ingestion of the fish revealed normal electrical activity. An occasional movement of the eyelids was noted 28 hours after ingestion and after 44 hours, eyeball movement was noted but her pupils remained dilated and unreactive to light. Electromyographic studies revealed no response to train-of-four impulses at 46 hours after ingestion. However, at 49 hours after ingestion, there was a well sustained muscle response and at 50 hours, spontaneous respiration was observed and thereafter, a graduated reduction in mechanical ventilation was possible. She was extubated at 50 hours after ingestion and was soon able to converse. Three days after the poisoning, she did not appear to have any cerebral damage but was still unable to walk or sit unaided and had poor head control. Throughout the illness, there was no urine retention although ileus was present for the first 24-36 hours. She was discharged well five days after admission.
Remnants of the fish including a head were retrieved from the household refuse. The fish were 8-10 cm in length, smooth skinned and scaleless. The upper and lower teeth were fused into plates but each divided by an anterior cleft; the cardinal feature ofthe Order Tetraodontiformes (Tetrodotoxic fish). The fish were identified as smooth toadfish (Tetractenas glaber).
DISCUSSION
Tetrodotoxin prevents axonal transmission by selectively blocking nerve membrane sodium channels. I The neurotoxin is found in a wide variety of animals including puffer and related fish of the order Tetraodontiformes, the Pacific goby (Gobius criniger), the Costa Rican frog of the genus Atelopus, the Californian newt (Taricha torosa), the Australian blue-ringed octopus (Hapalochlaena maculasa), several species of marine gastropod mollusks (Charonia sauliae, Babylonia japonica, Tutufa lissostoma), the Astropecten starfishes, the crab Atergatis floridus and the flatworm Piano cera multitentaculata. In tetrodotoxic fish the toxin is concentrated in the liver, gonads and skin and is not destroyed by cooking.
The major effects of tetrodotoxin have been reviewed by Kao in 1966 2 and in 1972. 3 Major effects are block of motor, sensory and autonomic nerves in the peripheral nervous system to produce paralysis, hypotension, sensory disturbances, pupillary dilatation and ileus. Other actions include vomiting due to stimulation of the medullary chemoreceptor zone. Hypotension is a result of postganglionic block of sympathetic nerves innervating vascular smooth muscle 4 rather than direct depressant effects on the vasomotor centre,5 vascular smooth muscle 6 or cardiac function 7 although intracardiac conduction may be impaired in high doses.
Hypotension is reversible with catecholamines. 3 The less toxic flesh of tetrodotoxic fish is consumed in Japan as a delicacy (,Fuju') but under strict governmental control of preparation and cooking. Nonetheless, the mortality from puffer fish poisoning is not inconsiderable and in the decade 1967-1976, resulted in 372 deaths in 1015 patients. 8 The consumption of cooked puffer fish in Malaysia has caused severe respiratory distress necessitating assisted ventilation in 3 of 16 cases 9 and death in 1 of 4 cases. 10 In Australia, the only other similar case reported in detail occurred at Nowra, N.S.W. in 1973 11 when a 14-year-old boy required mechanical ventilation for approximately 18 hours before full recovery. In both cases, the pupils were dilated and unresponsive to light despite evidence of unimpaired cortical function. In both cases, cardiovascular function was not impaired. CASE REPORT 217 The role of anticholinesterases in the management of tetrodotoxic poisoning remains controversial. In this case, neostigmine did not alter muscle paralysis when administered during established complete block. As the spontaneous recovery phase was rapid, the drug was not tested again. Several reports9.11.12 on the use of anticholinesterase therapy in puffer fish poisoning have claimed a beneficial clinical effect to hasten spontaneous recovery whereas one report 10 claimed no clinical benefit. An experimental electromyographic study IS needed to clarify the role of anticholinesterases.
Recognition of tetrodotoxin-containing fish is obviously important. Many species are found in waters around Australia. The fish have a variable number of distinguishing features such as the absence of scales, prominent spines, large eyes, and four large teeth. Many species are able to inflate themselves by gulping air or water.
The clinical management of severe puffer fish poisoning should include tracheal intubation for bulbar palsy and mechanical ventilation for respiratory insufficiency. Gastric larvage may be useful in removing unabsorbed toxin. Hypotension may necessitate infusion of fluids and/or a catecholamine. Dilated pupils, unreactive to light, should not be interpreted alone as a sign of brain stem death. The role of anticholinsesterases in reversing neuromuscular block is uncertain.
